Разрешимость теории T_f=\Th(\omega, 0, 1, <, +, f(x), F(x)) by Снятков, А.С.
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 21 +0( 
 b 
 +(   &H?. 72& .&.. ?& 2?$ + &8
2  Qi(u + a)   22  (1) 
& &. 8 xi 6 72& (2) /&  f(xi + k)  f(F (xi + e) + h)
 /H.  0 6 φ#   &. I xi &.. / 
1#   72 ?# +/2 + I2 +?6 2$
72&  . 1 2  !2 # +2# jDk" 
 +( 2 212 /(# / &. 0 xi 2. /& f(xi + k) & /&
f(F (xi + e)+h) ,6 /. ?- 21 /(# / +2 6 !D"
+./ &H-2 ?62A
x1 > x2 > · · · > xn.
/2 1# /  I0 +20  0  I 21 8
?(.  +2-(H 2. 6&/0 &/  ?m. 0  +2-(H
6mH$  . +$.  &/ &/  + 1 6
( +&/0 72& 
2 1  6 φ  
rk  sk  tk, !@"
 22 sk 1 &( &2  +22 xi#  22 rk  tk 0
&20  1 /H- /& rk# 21 /(# ( # 
/   21 6.( 0 0.. $ tk 21 ( 
?2  0 &20 0 sk 22&( + &/ !?6 /8
 I77$ + 2" i 621 &(  +2-(H 2.
6&/0 &/  ?m. 0  +2-(H 6mH$ 
BB  	 


& ( &( 0 22&(0 !+2#  &/ f(x1) =
f(F (x2))"#  6(22 &H? 6 0 	212   (3)  I77$
# /? I77$ + I2 &22 & 2 ( σ h
&2  I77$2 + ?&H &/ 
( s′k h  22 sk !?6 σ" &2 σ 21 2(  6 A
af(xi + k) & af(F (xi + e) + d)# i = 1, . . . , n#  a  1 & 2(# /
&2 σ  21 2(  xi# i = 1, . . . , n#   2 6&# / &. 0
xi 2. /& f(xi + k) & /& f(F (xi + e) + h)# # & ? σ 2  xi# 2
+&/2A
xi  f(xi + k) & xi  f(F (xi + e) + h).
 ?0 &/.0# & &2  /& 6&( 62/.2 !D" 
!@"# xi  +0 H  
# 621  $A
< σ + 2&H +0 1 s′k  2 /2   6#
D σ + 2&H 2(9 2s′k &.  k 
"#*+E ,'@)%E. |σ|  2|s′k| &. 0 k 
  &. 1 sk 22 $
1
2
σ  sk 
3
2
σ.
!" ( σ = af(xi + k) 
?2 rp h 22&( 6 0 rk#  tq h 22&( 6 0 tk 
) 62 /# & f h 7$.# &.  &12#  -
 δ #/ f(x + δ)  3× f(x) !2 j@k" 
& 
(∃u)
(
rp 
1
2
× af(u + k) ∧ 3
2
× af(u + k + 1)  tq
)
,
# +&1 xi = u# ?2 2(
rk  rp 
1
2
× af(u + k)  sk

tk  tq 
3
2
× af(u + k + 1)  sk.
&/&# / !@" +& &. 0 k &&(# 62 xi  u#
( 72& !D"  62. 
& 1  u # 
(∀u)
(
rp 
1
2
× af(u + k)→ tq < 32 × af(u + k + 1)
)

& 621  $A
   Tf = Th(ω, 0, 1, <,+, f(x), F (x)) BE
!Q"
1
2
× af(k− 1) < rp 
  72& !D" I& A
(∃u)
(
1
2
× af(u− 1 + k) < rp  12 × af(u + k)∧
∧ ¬(∃x1, . . . , xi−1, xi+1, . . . , xn)
∨
xi∈{u−δ,...,u+δ}
φ
)
.
 &22 F  u &(   xi  u− δ − 1 22
sp 
3
2
× af(xi + k)  32 × af(u − δ − 1 + k) 
1
2
× af(u + k − 1) < rp,
 xi  u + δ + 1 22
sq 
1
2
× af(xi + k)  12 × af(u + δ + 1 + k) 
3
2
× af(u + 1 + k) > tq.
 2 ?62#   2#   2 &/ 72& φ &1 
!U"
1
2
× af(k− 1)  rp 
  72& !D" I& A
¬(∃x1, . . . , xi−1, xi+1, . . . , xn)
∨
xi∈{0,...,δ}
φ,
+2 / + xi  δ + 1 22
sq 
1
2
× af(xi + k)  12 × af(δ + 1 + k) 
3
2
× af(1 + k) > tq.
 (  I2 &/ 72& φ &1 
!" ( σ = af(F (xi + e) + h) 
?2 rp h 22&( 6 0 rk#  tq h 22&( 6 0 tk 
&
(∃u)
(
rp 
1
2
× af(F (u + e) + h) ∧ 3
2
× af(F (u + e + 1) + h)  tq
)
,
# +&1 xi = u# ?2 2(
rk  rp 
1
2
× af(F (u + e) + h)  sk

tk  tq 
3
2
× af(F (u + e + 1) + h) > 3
2
× af(F (u + e) + h)  sk.
BF  	 


&/&# / !@" +& &. 0 k &&(# 62 xi  u#
( 72& !D"  62. 
& 1  u # 
(∀u)
(
rp 
1
2
× af(F (u + e) + h)→ tq < 32 × af(F (u + e + 1) + h)
)

& 621  $A
!Q"
1
2
× af(F (e− 1) + h) < rp
  72& !D" I& A
(∃u)
(
1
2
× af(F (u + e− 1) + h) < rp  12 × af(F (u + e) + h)∧
∧ ¬(∃x1, . . . , xi−1, xi+1, . . . , xn)
∨
xi∈{u−1,u,u+1}
φ
)
.
 &22 =  u &(   xi  u − 2# +&(6.( &22 D#
22
sp 
3
2
× af(F (xi + e) + h)  32 × af(F (u− 2 + e) + h) 
 1
2
× af(F (u− 1 + e) + h) < rp,
 xi  u + 2# +&(6.( &22 D# 22
sq 
1
2
×af(F (xi+e)+h)  12×af(F (u+2+e)+h) 
3
2
×af(F (u+1+e)+h) > tq.
 2 ?62#   2#   2 &/ 72& φ &1 
!U"
1
2
× af(F (e− 1) + h)  rp
  72& !D" I& A
¬(∃x1, . . . , xi−1, xi+1, . . . , xn)
∨
xi∈{0,1}
φ,
+2 / + xi  2# +&(6.( &22 D# 22
sq 
1
2
×af(F (xi+e)+h)  12×af(F (2+e)+h) 
3
2
×af(F (1+e)+h) > tq.
 (  I2 &/ 72& φ &1 
   Tf = Th(ω, 0, 1, <,+, f(x), F (x)) B=
9-#-E ,'@)%E. |σ| < 2|s′k| &.  k 
?2  sk  + &/ 6 &20 !?6 / I77$ + 8
2" & 22&(0 &20 ?& &(#  ?2  22&(8
 	212 I &2  I77$#  .& + 2 &/8
 &2 + ?&H &/ ?2 ?6/( τk ( c h .
22 2& 0 I77$ 6 s′k#  ( .   
+&/2A
σ < cτk.
&2 τk 21 2(  6 A bf(xj + k)# bf(F (xj + e) + h) & bxj #
j = 1, . . . , n#  b  1 22  &/ &. τk  +12#   12 6
0 21 2(9( &/   72& !D" 
< σ = af(xi + k), τk = bf(xj + k1).
22A
f(xj + k1)  f(xi + k)  af(xi + k) < cbf(xj + k1),
f(xj + k1)  f(xi + k) <
cb
a
f(xj + k1),
f−1(f(xj + k1))  xi + k  f−1
(
cb
a
f(xj + k1)
)
.

&# + &22 @# +&/2A
xj + k1  xi + k  f−1(f(xj + k1)) + d,
xj + k1  xi + k  xj + k1 + d,
 +&/2# / xi 21 +2( / &/ 6/A
xj + k1 − k, . . . , xj + k1 − k + d,
 21 2 xi +( I 6/.# ?m +&/ 72&
6mH$ 
D σ = af(xi + k), τk = bf(F (xj + e) + h) 
&  28 sl 1. /& f(F (xi+e)+h)#  +&/2 f(F (xi+e)+
h)  f(xi+k) # & &2  /& 6&( 62/H !@"#
xi  +0 H  & 1   2 sl  1.
/& f(F (xi + e) + h), 22A
f(F (xj + e) + h)  f(xi + k)  af(xi + k) < cbf(F (xj + e) + h),
f(F (xj + e) + h)  f(xi + k) <
cb
a
f(F (xj + e) + h),
f−1(f(F (xj + e) + h))  xi + k  f−1
(
cb
a
f(F (xj + e) + h)
)
.

&# + &22 @# +&/2A
F (xj + e) + h  xi + k  f−1(f(F (xj + e) + h)) + d,
BC  	 


F (xj + e) + h  xi + k  F (xj + e) + h + d,
 +&/2# / xi 21 +2( / &/ 6/A
F (xj + e) + h− k, . . . , F (xj + e) + h− k+ d
 21 2 xi +( I 6/.# ?m +&/ 72&
6mH$ 
@ σ = af(xi + k), τk = bxj , j  1.
621  &/.A
!Q" bxj  af(xi + k) 
22A
bxj  af(xi + k) < cbxj ,
    /& 9 6&( 2 6&# / &. 0 xj
2. /& f(xj +k1) & /& f(F (xj +e)+h)#   28 sl (l = k)
1. /& f(F (xj + e) + h) & f(xj + k1) 
&  28 sl (l = k) 1. /& f(F (xj +e)+h)#  +&/2
f(F (xj + e) + h)  f(xi + k),
af(xi + k)  cbxj ,
f(F (xj + e) + h) 
cb
a
xj ,
# & &2  /& 6&( 62/H !D"# xj 
+0 H  
&  28 sl (l = k) 1. /& f(xj + k1)#  +&/2
f(xj + k1)  f(xi + k),
af(xi + k)  cbxj ,
f(xj + k1) 
cb
a
xj ,
# & &2  /& 6&( 62/H !<"# xj 
+0 H  
!U" bxj > af(xi + k) 
22A
xj  af(xi + k) < bxj .

& 2. &/ &/H !Q" 
B σ = af(F (xi + e) + h), τk = bxj .
621  &/.A
   Tf = Th(ω, 0, 1, <,+, f(x), F (x)) BJ
!Q" bxj  af(F (xi + e) + h) 
22A
bxj  af(F (xi + e) + h) < cbxj ,
    /& 9 6&( 2 6&# / &. 0 xj
2. /& f(xj + k1) & /& f(F (xj + e1) + h1)#   28 sl
(l = k) 1. /& f(F (xj + e1) + h1) & f(xj + k1) 
&  28 sl (l = k) 1. /& f(F (xj+e1)+h1)#  +&/2
f(F (xj + e1) + h1)  f(F (xi + e) + h),
af(F (xi + e) + h)  cbxj ,
f(F (xj + e1) + h1) 
cb
a
xj ,
# & &2  /& 6&( 62/H !D"# xj 
+0 H  
&  28 sl (l = k) 1. /& f(xj + k1)#  +&/2
f(xj + k1)  f(F (xi + e) + h),
af(F (xi + e) + h)  cbxj ,
f(xj + k1) 
cb
a
xj ,
# & &2  /& 6&( 62/H !<"# xj 
+0 H  
!U" bxj > af(F (xi + e) + h) 22A
xj  af(F (xi + e) + h) < bxj

& 2. &/ &/H !Q" 
E σ = af(F (xi + e) + h), τk = bf(xj + k).
22A
f(xj + k)  f(F (xi + e) + h)  af(F (xi + e) + h) < cbf(xj + k).
&  28 sl (l = k) 1. /& f(F (xj + e1) + h1)#  +&/2
f(F (xj + e1) + h1)  f(F (xi + e) + h),
af(F (xi + e) + h)  cbf(xj + k),
f(F (xj + e1) + h1) 
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